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Abstract:

The rapid expansion of grid-connected solar power plants in Iran has increased the importance of measurement, monitoring,
telemetry, and automation for secure and reliable grid operation. This paper reviews the technical and regulatory requirements
governing photovoltaic power plants in Iran and compares them with major international standards, particularly IEC and
IEEE frameworks. The study focuses on measurement equipment, communication infrastructure, telemetry systems, and the
role of meteorological stations in operational monitoring and performance assessment. The analysis shows that existing
Iranian regulations provide a basic framework for grid interconnection and protection; however, important gaps remain in
data integration, sampling accuracy, telemetry architecture, and cybersecurity requirements. In small and medium-scale
plants, limited observability and unclear minimum monitoring obligations reduce the effectiveness of operational supervision.
In larger plants, the absence of standardized requirements for data quality, communication speed, and secure information
exchange may affect grid reliability and monitoring performance. The study also highlights that modern solar inverters are
increasingly capable of reactive power control, voltage support, and dynamic grid interaction, enabling solar plants to play a
more active role in system stability. Finally, the paper emphasizes the need for a unified and standardized national framework
for monitoring, telemetry, and communication infrastructure aligned with modern smart-grid and international practices.
Introduction: The increasing penetration of solar power plants in Iran’s distribution and sub-transmission networks has
created new operational challenges for grid operators. Because PV generation is weather-dependent and inverter-based, it
requires stronger observability, monitoring, and control than conventional synchronous generation.

Method: This paper performs a structured review of Tavanir’s connection, protection, telemetry, and remote-terminal
guidelines for distributed generation. It then compares the Iranian framework with IEC and IEEE standards and examines the
technical readiness of commercial inverter systems and meteorological instrumentation.

Results: The analysis shows that Iran’s current five-class plant categorization defines a basic connection and protection
structure, but telemetry obligations remain weak for small plants and incomplete for larger plants. It also reveals gaps in
sampling frequency, data quality requirements, communication integration, and cybersecurity provisions.

Discussion: The findings suggest that Iranian grid codes should move from equipment-based rules toward capability-based
and data-centric requirements. A unified framework aligned with IEC61724-1, IEEE1547, and IEC61850 would improve
observability, interoperability, and secure control, while better supporting smart inverters and weather-informed operation.

Keywords: Grid-connected solar power plants; grid interconnection requirements; monitoring; telemetry; automation;
power systems.
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